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(54) PAPER STRING HAVING WATER RESISTANCE AND SUPPORTING TOOL FOR CULTIVATING PLANT USING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a paper string excellent in water and weather resistances and biodegradability and 
suitable for cultivating a plant without requiring removing and recovering operations and to provide a netlike supporting tool for 
cultivating the plant producible by knitting in or heat-seal joining using the paper string and excellent in the water and weather 
resistances and biodegradability without requiring the removing and recovering operations. 

SOLUTION: This paper string having water resistance is obtained by twisting a blend paper of biodegradable thermoplastic 
synthetic staple fibers comprising 20-90 wt.% of the biodegradable thermoplastic synthetic staple fibers and 10-80 wt.% of 
vegetable fibers for papermaking and having 15-80 g/m2 basis weight or a combination paper prepared by joining a layer 
containing the biodegradable thermoplastic synthetic staple fibers to at least one surface of a layer without containing the 
biodegradable thermoplastic synthetic staple fibers according to the combination and having 15-80 g/m2 basis weight 
Furthermore, the netlike supporting tool for cultivating a plant is obtained by weaving the paper string or crossing the paper 
string without weaving and thermally fusing the interlaced parts or knitting the paper string therein. 
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o it% i sm^i mmm i o - 8 o mm.% *> 6 % s if 

115-80? /m' ©£#M£#«Tffl14t=rJmmit^ 
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IMfttHtVMM] 

[imm i ] £.ftM&maimi±&fmmm&2 o -9 o 
ms-%tmmwmwm \ o-soss^eft^iffi 
15-80 s/m'(D^mm^mn.^mmmm'}> 
at* v 6 c t zftmt -t w-r zm 

a ft-cft 2,mffiyj%&t>mc £ <o n-c ft& t? s i 

5-8 0 g/m'O^MI^KLtiSSCi^ 

n**f»j{cgt^ § ft-t ft &gmm 2 (ciaii4©W7j<tt% m 
*B4^{iicc»,^§ nxu Mmm2 (ctat£©»7ktt£ 

ti*H*i4* L r ft S *H«cD«^SSffl^=R„ 
[A9KZ>l8MftlB9!] 
[0001] 

mwomTzmiftm] few. TE^Ssti 

[0 00 2] 

[fi£*©8fl5] fpgj. ft#ISstI«lgimc»ft£3: 

re*> e. ft s tit t> 4 . # tcrnm/im^MS ir 

tl>5. $7c. ^BStt«l?rffifflLftH^liUT, M 
[0003] 

SicDfflii^iH«f*{* . jgft fc»*«s-t>»«tt* #r 4 
&©©. £ftmmm^tcit>mm&t l cm3iTz&m&$> 

ma^co^^nii^ 6 ft 6 mm^mmmt , ettMbPtg 
fflsftn^©r«7j<«@:«m^©©. ttNt#flyi?3 

tMrWf** 5 . ft«,»fc*tcBJ1--C«ffl-r 
•&C 4*5-C*ft^«^C^. *©fa«fiWi6ftfca&i|ffl#ft 
«cffi#±tf8f< . */ci»7k9Sfi*>fti.»fc«e)«:Mii--c<offi 

fflfC«jg£ ft 
[0 00 4] -5-C-C. #^ti. »7Ktt. tffiHtt. 
JBttCcttft. Sftfl^^ftttft^lgCCft^ 
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-^m^ic^'ommx'^. M7m> warn* 

«ft. Hi|X^»3l>^gft«H^(D«%«^ffl^}#* 
©tlf££t$£I £ "T -5 *>©-e*&„ 
[0005] 

[t$si£s?&-f •s/csb©^®] 
&m*im&-&mmmM& 20-90 ss% <t mmmmm 

tmi 0-8 0SS%7j>*E>ft£i¥fil 5-8 0 g/m ! 

©^»wtt«i^a^^fiBs*wis»«*as* ft* c 
2 «. ^»tt^w^tt^^a«^*ftfti»a©^ 

ft< ii>M-ffitc^»t^pJStt^^a*»^Sftr 
ft * Brt^Miti-fc-tf «: J; 0 $ ft r ft st?* l 5 - 8 
0 g /m'(»?^Ml«l,r4 SCi 4«F«i 

-reW7Ktt4W-r€>S6»-c*s. ft*?, m2<D%mm& 

^ait^^S ftr ft SB*s*Kffl©^ffliJSB(c «c-3tl> 
20 5frr'm>ftV&-c$z. *I6BJ©^3«. ii^iiift 

mizimm l x ft * fct«t»ix& u -c ft s»k 

[0 0 0 6] 

[ »M©^ js©»si ] *mmc mfc&zm? u& 
^ss3®tMt a ft ft i ^ftMmwwmsffim 

*t#i^* ft T ft -2. Jg*s*3># If &c J; 0 5 ft X ft -5 
30 i^M4i!Bj^14^^S»«^a©li 

^■5J^tt^»* i HtKffiffiMi^Stf § ft r t> 

*©-ca«wai8-co»afiT*Ji!>ft< , jR»fti»**a 
a«s. amisi prastt^«a@«at*sd* ft ft t >» 

£ ££J8tt jftlijg^£/^tttii#!3 Sft"CftSB J9«» * 
^*Dl±tc J: 0 ftr ft SJ$S£fe1+tt*«HfflRji& 

*a{c4»«nt & wpmmt**& \*mm 0 xm 
40 7m*tti$-rzm&i3&%±z>!&&&m<. m?mig.t 
s^mntfi tbimtitc & ©£ fli«©B8*xg©* r» 

[0 0 0 7 ] *«MfcteWSilKiBH«jfiffl©JWK©«>jfi{c 

^<**fc«HIISlBi!j< 'J i*7Vl/^fi£f**>6ft£lii-fi£ 
»£^r^£*^1i<S$ftS^»«|-C* 0 . H-fiS 
#©B*j&« 9 0 - 2 0 0 -C-C* *3 . m-fS^-ttl^-fiS;^ 

j: o^>ft < i i> 1 0 •ceLhm*i«L^*wr *»^lil|-C 

*5. *fc. ±l2«^«#©fi!i£C tS^8fc»©»-^ 
to J; 0 'PU <ti>\ 0 •CJUi^c^.^^T-S.* 'J flSMt 
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fttfim b xnam^nmn ££*>«:. m-i&mm 

^20-90 mm% t mmmmmmm io-so mm% 
$§©*§•&«. ^.n-rws b < &< . 

9 0 fiS%*a^.S i^tt*5ffiTT ZtcWete < . 1$ 
4 £ . ^^-IKtt^alStt^lSSillJitt 5 0-90 

aa%*u<3»*t<, 6 0-9 o*a%*5§6iafa 

bl>. 

[0009] xmmte^'c, mm, Rm^-shs 20 

s.«ffltt«it <t «. b < \mmm^>^ -?xhz> 

m®iwmiz-jmici& DTt*- $ -mxnmrz c £ #5-c 
ft, Mci^tt^nj; -5 zm^znmzm&z 30 

[0010] xmntttew hmmwtmoymmt. mm 

©8»K*». 2 b 3 »©«>*^te«ltt<b bTSiia 
ft*#. ^t^to-S*EiUfcti-&. «ffift£#ft?tt^nJ 

jsrs ft -5 &® -s!W&<£:mmmm&£ sn^^gtc 

m^mtmn. j: -> r$&g©m«i5£fg=i x h 

«£ f s . *»fl?tt^s§tt^sK@n*i*s#s ft 
mm<Dmmic^mm^m^nmmm^ $ ft r 
4^ii^?fM-rs©*5«ii©t - h f-)\,&*mz>ictb 
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[001 1 ] *»R(c*ii>r. a&tt. acfl^t^toit 

8t©W« . 1 5 - 8 0 g /m ' "C* -5, (DWJ U 
15g/m' *«t:* * S £ aSABSK^JW b^f 
< . 8 0g/m ! ^MAI,i Pltt^'iS < & -? T & «3 ttC » 

[0012] iu±<d£ sicLxmtititc&ftm&fmm 

ti, *S2 3-2 5mm-CiS§*5 5 0 0mggOi«f) 
(tIT, r^fiEj ifip-T) tcJOXO. C©^2£'J>f* 

SL*)tmthziiifi'ci!z>. mm<Dmy>mv>m£, 
m^m^m^fmmm^prj: < t & 5 0 **%«±-c 

xtezm#mt<D9mtci3:i>£ t,m&2t\hte. mm 
t££ftMmmw&&immm&'j>te < t *> 5 0 ss% 

So 

[0013] ffl^iSffl^S©^ ^-o©ff?.«£ b 

if &fts. ■ mviomnm^m^nmmm^-Mmmx- 
ig©Si»^S:(c i 0 mm § ft s . 

[0 0 14] faflHSOttfljti, NM^ffi 

t>IB*l«l4«*lft<iDlRtt*J(l»)iitt||IK, NUtOl cm 
^fc D 2 jaT£ffi&Td>& < irJH>«» 
£ L/rHPSP^KWfcfcO-C. W«Jt*J^F^£ ifeS C 
£ ^rP^ <• fcfeKiHt 9 jA^df^T-ii a - frmxfimSM b 

xmmommftimmz-ttzctmiibhK ttc, 

bxwmsazct&x'zz. 
[0015] mm.zmfr&A.xmt mmWi* 
mi>xmis<mmmffifiK£*)%tm> nmms. i>b 

Jfi-j- £ b r . 2 $:©gcffi%tSoT 1 *©»=&flH 
0 % *i <5 . (S]B#(cffi© 2 *©IR«^ h m h ft Sffl* £ ,« 

©*s#m*-eii*£ l r$f^^^-?ijtcji4- 

^$ftS„ l^©»ea4*©»1^6^3ft, «@ 

^i^cc^sft 5»^««@© 4 ®<D*m<DmmMjmt % 

5. feU:©J:5{Cbrf¥6ftfciM«<*«. T&fB 
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mmzmz? sn»c . mmmzm n it 4 /ctf>©ffii*» 

[00 16] *$m<'CJ:<o> It7k3£S, WMtt, 
ttKftfl. tt^#£Wc^r*>«£, HiRfMII^S 

[0017] 

©ffl'j^«* fcm-rfim rtt /c„ 
[0018] («Siffi^i£fflji«©^ittM) mmsmm 

3. S7H3l^5RD^3£iiJSD/Co *F««J is P8 
124, ^hSf)8?BJ IS P8 113, II?h 
3ID?it3«J IS P813 5 K!* Dri"IS L/c„ 
[0019] («6K©!BrttffF1i) fEKOfc*Sffi«. 1 0 20 
5°Cr^5-t±-r^, 20 + 5°C, fB>tt?SJg6 5 ±2% 

r-4 8mma±mmbriph, mm. *3, gi^ss^ 

KS. *3. 3lo5K<3 3S3«J IS Z 1 5 1 8-1976 
IC m D r i.US D /Co &#B3 1 -3 » 0 » S B 2 0 *C©*tp K 
2 0 $ D fcMf4©5 1 -5 IS <0 m 3 StSSKE D fc. t 

- h^-;U^3tco^r«ffiiffl4ii:ft4C3cM3'a-, b- 

vzs-)i>?~z.f- (T-xf-mm (W) m 7011) 

£fflt\ SK160°C, 7 - l/^E2. Okg/cm't 
3»HHII«31±. jRHUBSn/tS^SKo^-c. JS£3B 30 
#*<W>fC»&aUfl* 6 2 0 m m©aariKffi*WK 
D. 5C»KSJ|&Dri,^IKffl©S-«S*3£afflSS5l o 
» 0 * + » * K»E A/Cf I o « 0 . 

HHBtn* t - h ^-;U&3 £ D/c 0 
[002 0] (MMRVMtt<Dm<8mmm3ittM:<D±® 

fcMI (feiT. r jffKtt j i «rr 4 ) ©±«SR«c J: 4 £ 
»»ttKoi>t«. A Smil«!©^g <«f 1 6 2 mm, 
til 2 1 mm, ?3£3 8 5 mm) fc, S^7Kfi©5 0% 
©7k*^tJB:a2mmJ«T©lia<±3 0 0 g£A*i, 40 
S3 1 5 0 mm©ffi«, £/c«it 15 0 mm, il00 
mmOittMIt, -e©±^2 0 0 g©!gHi3:<±& 
frw/c. c©§8£T;U5?§rm\ 20 + 5'C, fast 
SS6 5 + 2%©W»TK8KBLfc. 1 jHM, 2jI|BI. 

i t n . 2 * ft , 4 * £«K«&ffi&tf*ttf**8t o m 

D, 20 + 5T, tB*t)SS6 5 ± 2%r 4 8 B#RgptfS 
f£. 3I-?5S9^3£J IS Z 1 5 1 8-1976 icmCX 
W\m D . J: 0 ±«HK«: J: 4 5 1 o 5R *0 S3? 3 (ST^ 

^r^to/c. 

[0 0 2 I ] fltA^kfiite. ±«AHfc7J{C#iD 50 



#^12 0 0 0 - 3 2 8 5 2 
6 

i£#ttfrrT) P 2 7 0(Cg2iK3*irt,>£H i 1 g a r d 
S4ffll>TlKl, **g*ai 17. 0%, ^7fc^5 
3. 9 fctifc. £#»&Sffli5t«*ttt© 

4«t 5 K 1 iIP a l»c7k#£ffi^D 

/Co 

[0 02 2] ffiffi©±®ata:KJ:4?l^5S 1 3®3ffiT* 
(%) = C (iII3:m)©3l-?§S9 33i3) - (SS«©?l-3 
3S0?S3) ] * («KBir©3l-5»*)3S3> x 1 0 0 
[0 02 3] iHtK#©±«^K«fc43lo»*>&3ffiT 

* (%) = c (aaa:wr©«»*©^fioSB*)3S3) - 
(aa»»©««*©¥ift3i-5«»)9ir3) ] - (atsiu© 

«J**©¥^flo5g0?S3) x l 00 

[0024] (ffit&RumvittomftWi.wtc «t 4£#»? 

ttffFffl) S3 2 0 0 0mm©»fflSc>*i|g6 0 0 mm, S 
3 2 0 0 0 mm®mWW&mft<DM<DfrfrZmWiK. 1 * 
ft. It ft. 4 ^HfJS4D/cf£, 20 + 5°C. tBStM 
S6 5 + 2%r4 8^FratHSD 1 3I-33S9&3£ J I S 

z i 5 1 8-1976 icmcxmML. -Axtc^iomw-m 

{B(CJ:S5l-3»0»3 fST*5r* to/Co 
[0 02 5] »M©M^)!ftS(c J: 4? lolSO ^3ffiT^ 
(%) = C (ftBW©3 S3 )-(»K«©?l-3» 

D!S3) D -OKMHff©?l^5ROa3)xioo 
[0 02 6] ittt^OMW-StBCCfcigioiBOSSSfiT 

*(%)= C (SS:gtt©ttEfil^©¥teigi-3 3if3^3) - 

««*O^?l-3SB09t3) xioo 
[0027] 

[^jig^j 1,2] ^mnm^mn-Bammm t Dr. 

gS.* 1 2 0 °C©=J< 'J ^> U >1/ ^ i^* - h 

d, Si* 9 o°c©t:y y^^>v^^^- ft^- h 
j±*i5o : sox$>z>mxmm£tm.m nbf-k 

K, tfJltfVtf'jT- v ?(WM. 3dx5mm) 60S 

m% <t * i- trmmmm*& 4 o o m 1 c s f icwm d /c 

MMWimVyy b^juy (NBKP) 1 6fifi%, tej: 
y f *^^*^a*a4 0 0ml CS FCcniWD/c-?^ 
■5«?^-Jl/7- (^PHF^^VbT" (^) W 2 411%*5 
^cSW4i. f)ieNBKP4 0Sfi%<bHfrsevr-^^< 

\±^m§.mm(D^ t n r & 4 n t ^m\m *iw&^f& 

2 »SCa*E«-CBJji D , £5>&?14i^SStt£t&MM«fC 
i;4«i^©^«^^^§nr^4i¥fi4 3 g/m ; © 

2m®z<£iio*tmzm& d /c b fi!>^^-a-*fi©«^© 

3l-^KD3S3«3. 1 5 kg/1 5mm, «fc£|n|©ffijH 
?|o?I<9^3«0. 8kg/15mmt*t), 'J > 9B. 

[0 0 2 8 ] mffcty* . *§2 3 m m.^c>*2 5 
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m m § 3 0 0 m<D®&ClSHX L . 'J > 

[0029] m$mMzm9\-<Dmmic$b$tiz>mmic 

^2fc7nL/c„ 4*£«©3lo3R»)3S3©ffiT*«:£fc 
tC3 0%WTt*-3fc. SUSWl. 2©«iffi«. 

1) ©3~4t&©S«3loK9»3&Wr*fc&M*SSs 

[0 0 3 0] * fc. HJ&fiffl 1 , 2 ©«fl©±JJ!i.IIS:K J; 
J: «3 tc? I -> SB *) m 5 *H£T L- "C *5 0 . J; 

JBCcfiBB 3 n/effe, if aft i*0«W>tJCC tite» 

^s?-r^fc^w^Jtf»-r-5c i«ft< a 

[0 0 3 1 ] 

[xtfcMs . 4 ] &&tmKmm&ismmt bx. 

It* 1 7 8 °C©* U ?LU?:2SS»4 L. II* 1 0 9 °C© 

#£;E$Sa©H«It#2 5 : 7 5 "C* 
(&°»g7na>, ilM (HO St. 2dX4mm) 6 

o ii% i #± zmm mm^m. 4 o o m rc s f mm 

Ltc$m$t?7 7 Vrtfr-f (NBKP) 40H%A^ 
% W £ . BUfBN B K P 1 0 0 Sfi%#> 6 ft £ «4£ 
ffllL, £#«?tti&^tt£>&^ii»f ©^ £ ftr ft s H 

£ £#M4^»£^»t ©^ s nr ft t, >@©Jt» 
ifi 2 8 *f 3 5 tC ft S J: 0 (C RM 2 »SM*tt«-r*3)Ji L . 

^s?tt^°r^tt^^i«ttc «fc sunt mvmmm&tj; 

Lfc„ ^©»*^HK©tS#ft©3lo*g^£W:8. 3 
7kg/15mm. $Wfa©Si03l-t>5gt)3£<*«2 . 7 
lkg/ 1 5 mm?* 0 . 'J > ?»MWC J: 

k fx 5 5 mm. z m o x i > /t 0 

[0 0 3 2 ] Sflfta&^^ti-te*. f§ 1 6 mmRy^ 5 
m m xmm 55 00m ©8J5tt flOI L. <) > 

. ^^«tt^Bjffltt^^«©^S ftTft 
SSfflOrtiJiCftScfc^KL-r^^ 5^lfilfiRLKl 2#ffi 
tt£Httl/fc. fl6tifcffiffiOfi. ±3. &«5I-?5H 

[0 0 3 3 ] BUfeiftffi£M54©IUlCC $ 6 5 tiSHF/r 6C 

m 2 tcTK u/c 4 *■ n »©s i o m <o s ©fST^« & 

(C2 6%jyT-C*-3/c. *JIW3, 4©«ffitt. 
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Mojutt^^.**^ * ft o ii^©,«ffl ( mm 

1 ) © 5 - 7 fg©Sifi<! I -a »J % $ £*Tf £ 
tiltit k«K Lit < . Mi4-C©ffi!»lgffl*§ll?ffi£ 

[ o o 3 4 ] £ tc. mmm 3 , a (Dmm<D±m®mc «t 
•s*^fl?ttM©Mm*^ 3 tcfjkLtc ±m^<Dmmic 

<fc 0 WfiK? I oSB 0 ^§ #H£T L-Cfc «3 . 4^«?CC J: 

K>mmbxi><ffi*i)mm2titc. coct*6. hjs 

fflicfgjB $ n/c^r, ftt*ft £©5s%tp{c mms ntcm 
^ifi*©*|}#fc«»r' * 4 . 

[0 0 3 5 ] 

[H»5 ] ife»»ttJ»^ffltt^^S«B6£lyr. St* 

1 2 o°c©*''; 7•?•^>-t^^'->4 , .- 

q*a*s ( ffi n a a« nbf-k, ^ >r 7 «Kf >i< y f » * of*)*f . 

4 d x 5 mm) 6 QmS%t t>i~ ^M«M?S*S4 0 0m 
1 C S F (enpft? L/cl+*tS ?57h ^-;U-7' (NBKP) 
20 4 0*fi%^6ft4Jm^ffi.#XHM^«^-Cfi>^ 

^ft$nr^-5t¥M4 3 g/m'©gf$,«?:MBLfc„ 
-e©jlJ4«©»^©?l-^?S ( 3^§«2. 23kg/l 
5mm. tft^lSjOSaSloSRtJ&SraO. 68kg/l 

[0 0 3 6 ] Btrieiil^tt*. t§2 3mmtigS 200 

m©£iKcttiiu y>^m^?:ffli,\ i 2mm&* 

30 3£*1 fCTjsbfc. 

[0037] *iffe^!i5 ©««^M^©apifK § 6 
ia^rteffi 4 l-c mm. l . m^gtc j: 4i^fi?i4i¥«© 

tSS«%2(C^l/A:. 4*-^©?l-aSg«3 5S3CDiST* 
til 4%«K*ofc. *S6^J5©«M«. £*WB14JS 

^j2 (g©a?n? i o?fio ?ss 4wr ■5fc»w*^-c«B<ir 

[0 0 3 8] Sfc, ^ig<?iJ5©$ftffi©±«illSCCj;4i 

mbx^zm+fimmztitco coct^h. mmms 

Hffl?ig^ff.^f 4 c £*ir * . K(c««KK)Sffl(cfiffi 
$ hfcSHc . man ztDmmtpici&mztitcm&x-b . 
%.ftmt 6tc#>mm<pt<mm?z> c t aft < s».iSJt© 

[0039] 

[«^'J6 ] jijsfij i ©5^t»it£. mmo-m (m 

50 T. rg-^j ift-TS) *54 0mmftSJ:^{C«J^|6i£ 
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i -> >; n > 3A -CMS 3 n/cffl $ tL a -;UO|ffl*«JEE 1 

okg/cmtiu mmv&muft vmms 3 a . m 

6 0 0mm. I32 0 0 0mm©«Mmfc„ ift 
i»aJ»©¥^it- hS"-;H*3tt2 6 0 et?*ffi«»* 
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